ABSTRACT Introduction: People from working poor families are at high risk of poor health partly due to limited healthcare access. Health empowerment, a process by which people can gain greater control over the decisions affecting their lives and health through education and motivation, can be an effective way to enhance health, health-related quality of life (HRQOL), health awareness and health-seeking behaviours of these people. A new cohort study will be launched to explore the potential for a Health Empowerment Programme to enable these families by enhancing their health status and modifying their attitudes towards health-related issues. If proven effective, similar empowerment programme models could be tested and further disseminated in collaborations with healthcare providers and policymakers.
INTRODUCTION
Poverty is a worldwide problem that is inextricably related to ill health, 1 with poorer individuals having higher mortality rates. 2 In addition to limited access to food, clean water and safe shelter, children raised in poverty experience limitations in development and have fewer learning opportunities, all of which may extend into adulthood. 3 4 Difficulty in access to healthcare is another common problem among poor families. Payment for healthcare can divert the limited disposable income from other educational and social needs of these families. Thus, it is not surprising that poverty and poor health can become a vicious cycle, [5] [6] [7] lasting for generations in one family.
The WHO Alma-Ata Declaration in 1978 stated that 'primary healthcare is the key to health for all', 8 which was re-emphasised
Strengths and limitations of this study
▪ A prospective health empowerment programme with four components. ▪ Focus on working poor families, a group receiving limited support, for example, financial assistance. ▪ Evaluate the effect of the health empowerment programme on both adults and children in a family. ▪ Apart from the health assessment in which every family must be involved, some intervention families with poor compliance may show little interest in other components of the health empowerment programme. ▪ We will not limit our participants from joining other programmes conducted by other organisations or institutions.
as 'Primary Health Care-Now More than Ever' in the 2008 WHO World Health Report. 9 Primary healthcare starts with self-care to promote health, prevent disease and manage illnesses. Health empowerment, a central component of health promotion and disease prevention, refers to a process through which people can gain greater control over the decisions affecting their lives and health. 10 The concept of health empowerment is to educate and enable individuals and families so that they can have the knowledge (health literacy), motivation, self-efficacy, means of action and resources to stay healthy, to self-care and to seek health services appropriately. 11 Previous research showed that a successful empowerment programme could enable chronic patients to better cope with their disease by improving their self-image and self-efficacy in maintaining their health. 12 Cumulative evidences demonstrated that health empowerment had a beneficial effect on enhancing participants' well-being and health. 13 14 Nevertheless, no similar health empowerment intervention study has been conducted among working poor people to the best of our knowledge. Hong Kong is recognised as a developed region with a per capita gross domestic product (GDP) of 273 550 Hong Kong Dollar (HKD) (around US$35 120) in 2011. However, it has a high Gini coefficient of 0.537, indicating wide income inequalities. 15 In 2012, the Hong Kong Government set up the Commission of Poverty and, for the first time, defined the poverty line-a cut-off line where the families' monthly household incomes are below that of the Hong Kong median. 16 It was estimated that around 1.3 million Hong Kong citizens were living in poverty, representing one-fifth of the whole population, to whom some financial subsidiaries are usually provided. 16 However, those whose monthly household incomes are between 50% and 75% of the Hong Kong median monthly household income are often the working poor who suffer from a lot of stress but do not receive much government support.
Tung Chung is a developing satellite residential area located on an outlying island of Hong Kong (figure 1), where access to healthcare services is limited. Before 2013, only one public primary care clinic with three consulting doctors and seven private medical practitioners served all the residents in Tung Chung. The public regional hospital has just been established in 2013, providing primary care, emergency, internal medicine, psychiatric and allied health services. Routine health checks are not provided by public primary care providers and thus not available to residents who cannot afford the cost of private medical care. The combination of poverty and poor healthcare access may greatly impact on the health of these Tung Chung residents.
In this context, Kerry Group Kuok Foundation (Hong Kong) Limited (KGKF) has initiated the Trekkers Family Enhancement Scheme in 2012 that aims to enable working poor families in Tung Chung to develop their full potentials by providing support and opportunities in health, education, employment and environmental harmony. In terms of health support, a Health Empowerment Programme consisting of four interrelated programmes, namely Health Assessment Programme, Health Literacy Programme, Self-care Enablement Programme and Health Ambassador Programme, will be delivered to these Trekkers families.
Aim and objectives
The aims of this study are to investigate, analyse and evaluate the effect of the Health Empowerment Programme on the health, health-related quality of life (HRQOL), lifestyle and health-seeking behaviours among working poor families. 
METHOD/DESIGN Study design
This is a prospective cohort study comparing two groups of working poor nuclear families with young children studying in grades 1-3 at the time of recruitment. Both groups will be followed up for 5 years (figure 2). Families enrolled in the Trekkers Family Enhancement Scheme (referred to as 'Trekkers families' or 'Trekkers family' in the remainder of the paper) will be offered a comprehensive health assessment every year and different components of the Health Empowerment Programme. To evaluate the effectiveness of the programme, control families with similar sociodemographic backgrounds (referred to as 'control families' or 'control family' in the remainder of the paper) will be recruited from various Hong Kong subdistricts for comparison. Control families will not be invited to join our Health Empowerment Programme; nevertheless, a comprehensive health assessment will be provided at the beginning and end of the programme for collecting various health variables.
Study population and recruitment
All participants from the Trekkers families will be identified from the registration list of the Kerry Group Kuok Foundation (Hong Kong) Limited (KGKF) Trekkers Family Enhancement Scheme. The following inclusion criteria will be used: (1) Participants must be part of a family where all family members are residents in Tung Chung; (2) The family must have at least one family member working full-time or part-time; (3) The family monthly household income does not exceed 75% of Hong Kong's median monthly household income; (4) At least one child is studying in grade 1, 2 or 3 at the time of recruitment; (5) At least one adult family member is willing to participate in the long-term follow-up study; and (6) Only fathers, mothers and children aged 6 years or above will be included in this study. Control subjects will be identified and recruited with the help of non-government organisations that provide community services in Tung Chung and Kwai Chung (an area with sociodemographic background similar to that of Tung Chung), for example, Neighbourhood Advice Action Council, Hong Kong Sheng Kung Hui, and Hong Kong Outlying Island Women's Association. The following inclusion criteria will be used: (1) Participants must be part of a family, all of whose family members are residents in Hong Kong; (2) The family monthly household income does not exceed 75% of Hong Kong's median monthly household income; (3) At least one child is studying in grade 1, 2 or 3 at the time of recruitment; and (4) Only fathers, mothers and children aged 6 or above will be included in this study. Each control family will receive an HKD 100 (equal to US$13) coupon on completion of the baseline health questionnaire and assessment, and they will receive another HKD 100 at the end of 5 years when they complete the second health questionnaire and assessment as incentives. Trekkers families will not receive any financial incentives.
All adult participants in both groups must provide written consent before participating in this study. Parents or guardians will provide consents for participants under the age of 18 years. Individuals will be excluded if (1) No family members can understand or communicate in Chinese; and (2) Families have adopted children. 
Health Empowerment Programme
The Health Empowerment Programme will consist of four inter-related programmes, including Health Assessment, Health Literacy, Self-care Enablement and Health Ambassador Programmes. These programmes share the same objective of nurturing health ambassadors. Except for the Health Assessment Programme in which all trekkers must be involved annually, participation in the Health Literacy Programme, Self-care Enablement Programme and Health Ambassador Programme is on a voluntary base. Participants from the control group will be required to attend two comprehensive health assessments at the beginning and end of this study.
The Health Assessment Programme will screen for common health problems or risk factors for ill health among the participants, so that early intervention can be introduced. Participants will be informed of their individual health risks and problems, and advised on the necessary follow-up measures or lifestyle changes. The assessment will be repeated annually to monitor the progress of the trekkers and provided to controls only at the beginning and end of this study. The ultimate aim of the Health Assessment Programme is to empower these participants by being more aware of their own health status, knowing what they can or need to do to improve their health and having a better understanding on the importance of primary prevention.
The Health Literacy Programme will be delivered in the form of seminars conducted by medical professionals, followed by interactive activities that encourage participants to apply health-related knowledge in reallife scenarios. These seminars aim to improve participants' knowledge on health and health services in order to promote health, prevent illness, facilitate self-care and optimise the use of health-related community services. Topics will cover a wide range of common health problems including upper respiratory tract infections, common eye problems, mental health problems, and women's and children's health. New topics will be introduced on the basis of health problems found to be prevalent among Trekkers families during their ongoing health assessments. Each year, two to four health seminars will be organised to disseminate health messages and modify their concepts of health. All Trekkers families will be invited to attend the health seminars through text messages, posters and newsletter; in addition, participants with specific health problems will be contacted by telephone and encouraged to attend seminars on relevant topics.
The aim of our Self-care Enablement Programme is to empower participating families to maintain and improve their health, to build up self-efficacy, self-management and help-seeking skills and to generate a spirit of mutual support among families. It will also train leaders to provide long-term and sustainable support for families in Tung Chung. It is developed with established psychological theories, including the resilience model, 17 transactional model of stress and coping 18 and conceptualisation of self-views, 19 to enable families to look after their own health in order to keep them healthy. The programmes, which will focus on physical well-being, psychological health and family harmony, comprise six-eight sessions and will be held in weekly or bi-weekly intervals with each activity lasting for 1-2 hour(s). These will be offered to participants with respective health problems identified from the health assessment or those who are interested in the programmes. Participants and lay leaders who have attended the Self-care Enablement Programme may later be upskilled to become health ambassadors. The programmes will be repeated for different participants for at least 2 years.
The Health Ambassador Programme aims to train up a group of adults recruited from the Trekker families to act as a lay advisor for other families on health issues. Participants who have completed the Health Literacy and Self-care Enablement Programme will be invited to take part in this programme. Two training sessions will be provided to train around 10-20 'Health Ambassadors' in order to equip each ambassador to serve about 10 intervention families.
Evaluation of the effectiveness of the Health Empowerment Programme
Primary outcome Health enablement measured by the Chinese (Hong Kong) Patient Enablement Instrument (PEI). 20 21 Secondary outcomes 1. HRQOL measured by the Chinese version of 12-item Short-Form Health Survey-the second version (SF-12v2). [22] [23] [24] 2. Health Status (global health, mental health) measured by Depression Anxiety Stress Scales (DASS). 25 26 3. Lifestyle (smoking, drinking, physical activities, and dietary habits).
4. Health parameters (eg, blood pressure, body mass index (BMI), lipid profiles, blood glucose and complete blood count only for adults). 5. Health service utilisation pattern (having a family doctor, self-care, use of public primary care clinics (ie, the general outpatient clinic (GOPC)) and accident and emergency service). 6. The pre-programme and post-programme changes (immediate, at 3-month and 12-month follow-up) of the following in the intervention group: ▸ Health enablement by the PEI. 20 21 ▸ Health knowledge test of questions related to the content of the health literacy talks. ▸ HRQOL measured by SF-12v2.
22-24
Sample size and rationale for calculation The sample size is calculated on the basis of expected detection of a Cohen's small effect size difference of 0.3 in the PEI scores between participants and nonparticipants of health intervention activities among intervention families. A sample size of 176 participants will be required in each group in order to have 80% power and 5% type I error. According to the clustering effect among family members, at least 211 participants (or 70 families) will be required in each group assuming an average of three members in each family and an estimate of intraclass correlation of 0.1. Therefore, the number of required families will be increased to 158 allowing for a 15% annual attrition rate over 5 years of follow-up. We allowed for an approximately 80% participation rate in one or more health intervention activities so as to have a total of 200 intervention families. Control families will be recruited at a ratio of 1:1, compared to intervention families.
Measurement

Participant-reported outcomes and sociodemographics
The 6-item PEI will be used to measure the participant's enablement in coping with illness and life. 21 Each item is rated on a 3-point (0, 1, and 2) scale. The sum of each item score gives the final PEI score, with higher scores indicating better enablement. The Chinese version has been shown to be valid and reliable among Chinese patients in primary care. 20 The HRQOL will be measured with the Chinese version of SF-12v2. [22] [23] [24] It consists of 12 items that cover 8 subscales, namely physical functioning (PF), role physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role emotional (RE) and mental health (MH). The eight subscale scores can be aggregated into physical component summary (PCS) and mental component summary (MCS).
The Chinese version of the 42-item DASS will be used to isolate and identify any emotional disturbances from depression, anxiety or stress. 25 26 It consists of 42 selfreported items, each with a four-point Likert scale asking about the frequency or severity of a negative emotional symptom. The Global Rating Scale (GRS) will be used to assess a person's global perception of any change in the overall health condition on a seven-point scale (−3, −2, −1, 0, 1, 2 and 3) over the past 6 months. 27 The general self-efficacy (GSE) scales will be used to assess optimistic self-beliefs to cope with a variety of difficult demands in life. [28] [29] [30] It contains 10 items, each item rated on 4 options of 'not at all true', 'hardly true', 'moderately true' and 'exactly true'.
Sociodemographic information including marital status, education background, occupation and monthly household income will be collected. The knowledge score, consisting of five questions related to the content of individual health literacy talk, will be used to assess participants' health knowledge. The total count of correct answers will be compared before and after the talks.
Lifestyle Physical activity will be assessed using the International Physical Activity Questionnaire (IPAQ)-short form. 31 32 The IPAQ-short form consists of questions regarding the duration (in minutes) and frequency (days) of walking, moderate-intensity and vigorous-intensity activities. Information on smoking, drinking and illicit substance use will be collected. Dietary habits including frequency of having breakfast, lunch and dinner and frequency of having vegetables, fruit and milk per week will be assessed.
Health parameters Cardiovascular risks
Body weight and height will be measured with an electronic scale and stadiometer (ZT-150A; Nanjing Jolly IMP & EXP CO, LTD, China), and will be read to the nearest 0.1 kg and 0.1 cm, respectively. Body mass index (BMI) will be calculated as the ratio of body weight (kg) to the square of body height (m 2 ). Waist circumference will be measured with an anthropometric tape 1 inch above the navel at the end of a normal expiration, while hip circumference will be measured at the level of the widest portion of the buttocks. Both parameters will be measured to the nearest 0.5 cm.
Blood pressure (BP) will be measured by an automated blood pressure measurement device (UA-853; A&D Medical; China) on the participant's right arm (unless not suitable) with a cuff placed at the level of the heart after at least 10 minutes of rest. The mean value of two repeated measurements will be used for data collection.
Fasting venous blood samples for glucose and full lipid profile will be collected from adult participants after overnight fasting for at least 8 hours. Fasting blood glucose will be measured by the hexokinase method. Serum total cholesterol, triglycerides and high-density lipoprotein (HDL)-cholesterol will be measured using enzymatic techniques. Low-density lipoprotein (LDL)-cholesterol will be calculated using the Friedewald equation based on total cholesterol, triglycerides and HDL-cholesterol. 33 General health Lung function will be assessed with spirometry by an experienced pulmonary function technician using the Spirolab III Spirometer (Medical International Research; Italy). Spirometry data ( peak expiratory flow rate, forced expiratory volume in 1 second (FEV 1 ) and forced vital capacity (FVC)) will be recorded electronically and analysed with Hong Kong's reference values. 34 35 Visual acuity will be assessed using the Snellen visual acuity chart (for distant vision) and Rosenbaum handheld visual acuity chart (for near vision). Ishihara colour vision test plates (concise version-14 plates) will be used to detect for colour vision deficiency. 36 A Hirschberg test will be performed on children to detect strabismus. 37 Amsler grid test will be used to detect for potential macular degeneration among adults. 38 Hearing capacity will be assessed using a pure tone audiogram (PTA) (GSI-18 Portable Screening Audiometer; Grason Stadler; USA) at 500, 1000, 2000 and 4000 Hz. Participants with abnormal hearing thresholds (>25 dB at any frequency) will receive Rinne test and Weber's test for differentiating conductive from sensorineural hearing loss. 39 Oral health will be evaluated by trained research nurses for the presence of mucosal, gum, teeth problems or suboptimal oral hygiene.
For participants older than 65 years, a timed up and go (TUG) test will be used to determine the functional mobility and the risk of falls. 40 Venous blood samples will be collected for the following tests: renal function test (creatinine and electrolytes), liver function test (total bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase), complete blood picture and hepatitis B (HB) surface antigen test.
Mental and cognitive skill
Cognitive skills of children studying in grades 1-3 in the intervention and control groups will be screened by clinical psychologists using the Wechsler Intelligence Scale for Children Fourth Edition-Hong Kong (Short Form) (WISC-IV-HK-SF). This instrument is an individually administered intelligence test for children that has been validated in Hong Kong. 41 42 The short form can reduce the assessment time to 25 minutes and the correlation coefficient of WISC-IV-HK-SF is 0.92 compared with the full set of the Wechsler Intelligence Scale.
Behaviour and psychosocial well-being of children studying in grades 1-3 in the intervention and control groups will be assessed with the validated Chinese version of Strengths and Difficulties Questionnaire (SDQ) 43 44 and Child Health Questionnaire (CHQ), a generic quality of life measure. 45 46 Both questionnaires would be completed by the parents of participating children.
Patient Health Questionnaire (PHQ)-9 will be used to measure depression scales in participants older than 14 years. 47 48 The 5-item Abuse Assessment Screen (AAS) questionnaire covering physical, sexual and emotional abuse will be used to screen for intimate partner violence. 49 The modified abbreviated mental test (AMT) for Chinese will be used to assess the likelihood of dementia among elderly participants (above 65 years). 50 
Urinary problems
The presence of lower urinary tract symptoms will be screened with International Prostate Symptom Score (IPSS) Hong Kong version 2. 51 52 It contains 7 symptom questions with scores from 1 to 5 (a total of maximum 35 points), and a 6-point (score 1-6) quality of life question. To evaluate the symptoms and impact of urinary incontinence, the International Consultation on Incontinence Questionnaire urinary incontinence short form (ICIQ UI SF) will be used. 53 54 It is a short and simple questionnaire that evaluates the level, impact and perceived cause of symptoms of urinary incontinence. It contains four items on the frequency, amount and circumstances of incontinence.
Health service utilisation
Health service utilisation will be assessed using rates of having acute disease in the past month, their frequency of doctor consultation, emergency department attendance or hospital admission, the possession of a family doctor, 55 56 their choices of selecting health services and their frequency of having regular body checks.
Data collection
Health assessment Participant-reported outcomes, sociodemographic data, health parameters, lifestyle and health service utilisation will be collected by an annual telephone health survey or during their scheduled comprehensive health assessment (ie, annually for Trekker families, at baseline and at the end of the study for control families). The telephone surveys will be conducted by trained interviewers at the University of Hong Kong's Social Science Research Centre (SSRC). The comprehensive health assessment including a questionnaire, a physical examination and venesection will be performed by a team of research nurses, trained technicians and research assistants at different assessment centres with strict adherence to the research protocol. Training on questionnaire administration and physical examination technique will be provided to all involved staff members prior to study initiation. Table 1 shows the measurements taken in the comprehensive health assessment for the Health Empowerment Programmes.
Health Literacy Programme
For the evaluation of the Health Literacy Programme, participants will be invited to complete a knowledge test before and after each health talk session. In addition, the participants will be invited to complete the PEI, 20 21 the GRS 27 and the satisfaction scale.
Self-care Enablement Programme
Each Self-care Enablement Programme will include several sessions. The immediate, short-term and longterm effects of the programme will be evaluated with the GRS 27 and PEI 20 21 during the last session, at 3 and 12 months after each programme. The HRQOL will be measured with the Chinese version of SF-12v2. [22] [23] [24] Details regarding these measurement items are listed in table 2.
Statistical analysis
Descriptive data will be presented as mean±SD or number ( percentage), as appropriate. To compare the different outcomes between the Trekkers and control groups, an independent samples t-test or a Mann-Whitney U-test will be used for continuous data, and a χ 2 test will be used for categorical data. To compare the changes between baseline and follow-up, paired t-tests or Wilcoxon signed rank tests will be used for continuous data and McNemar's test will be used for categorical variables. Multiple linear regressions will be used to determine the independent effect of participating in health empowerment intervention activities, controlling for clinical and sociodemographic factors, on the PEI scores and changes in the SF-12v2 scores and other secondary outcomes over the time period from baseline to follow-up. All statistical analyses will be performed using the IBM SPSS Windows V.20.0 program. A p-value less than 0.05 will be considered statistically significant.
DISCUSSION
In this study, we assume that our Health Empowerment Programme will be effective in educating and enabling individuals and families to improve their health literacy and to seek health services appropriately. Designed as a participatory-action research where participation of the Trekkers in the different components of the Health Empowerment Programme will be on a voluntary base apart from the Health Assessment Programme, our study may also provide useful information on the acceptability and applicability of our programme in the community setting. 57 Uptake of each health empowerment activity will depend on the participants' willingness, interest, motivation, as well as capacity to use the activity to enhance their health. By allowing voluntary participation in our different empowerment activities, the popularity of each activity and the feedback from the participants will inform the research team on the needs to modify or revise the format and content of the activities to better suit our participants. Moreover, we will not limit the Trekkers to participate in our Health Empowerment Programme only; they may also join Table 1 Health parameter measurements at baseline and follow-up for intervention and control groups. other health-related activities available in the community. The total time spent by the Trekkers on health-related activities can be compared to that by the control families who may also join health-related activities in their community freely, and will serve as an indicator of their health awareness.
On the other hand, it can be anticipated that these working poor nuclear families have limited free time to attend many different activities, due to the long working hours and childcare. In order to maximise access to the health assessment and health seminars, we have assembled a professional ambulatory health assessment team, consisting of registered nurses and nursing students, experienced technicians, trained research assistants and clinical or educational psychologists, to provide comprehensive assessments at a clinic in Tung Chung during weekends or late weekday evenings. Discussions on the health problems detected during the health assessment will be conducted over the phone by registered nurses at a time convenient to participants. All the health seminars or self-care enablement programmes will be conducted on Saturday afternoons at various community facilities in Tung Chung. In order to promote participation, posters will be put up in the neighbourhood where most of the Trekkers families reside, and short text messages will be sent to trekkers a few days prior to each activity as a reminder. In addition, targeted participants with specific health problems detected during the ongoing health assessments will be called and invited to join related seminars and self-care enablement activities. Last but not least, we have set up a hotline for participants to discuss their health issues with our registered nurses at their most preferred time.
With the expected widening of the income inequality and the close relationship between poverty and poor health, helping the working poor people by empowering them on health issues, including improving health awareness and health-seeking behaviour, is essential for healthcare services planning and expansion. If this is proven to be effective, similar health empowerment programme care models can be developed and publicised. Studies looking to establish evidence for this Health Empowerment Programme will be of considerable interest to healthcare providers and policy makers. 
